This article argues that protection of the environment requires reconsidering basic liberal ideas relating to value and growth. It selects a central thinker in the liberal
Introduction
"Growth" is a word associated with vitality and progress; by contrast, "stagnation" or "contraction" is usually taken to be a sign of fundamental trouble in an economy or society. At a different level, individuals aspire to growth, too -frequently in terms of increased consumption of material goods. At the same time, the message from ecologists is that human activities are pressing against key environmental thresholds. The concept and value of "growth" must then be reconsidered.
This article explores ways in which this can be done on a moral basis within the dominant liberal paradigm that regards growth, personal liberty and limited government as core values. It does this by examining the work of a key contributor to classical liberalism, John Locke. It finds within Locke much that suggests that human happiness requires ever-increasing consumption and that individuals have the right to exploit the Earth and its resources as they see fit. Together these notions define the core liberal value of liberty in Locke's writings, support modern capitalism and seem to block a reconsideration of the concept of growth. However, other strands of thought in Locke can serve to help reshape liberal ideas about growth in three ways: limits placed on individual rights with respect to private property by the harm principle; notions of the common good and the common inheritance of humankind; and the implied need to protect the productive powers of the land (a collective good). These arguments emerge more clearly and are strengthened when Locke's arguments are grafted onto a more modern understanding of nature, namely the concepts of the ecosystem and ecosystem goods and services. The limited task awarded to the state by Locke and classical liberalism, the protection of property, accordingly becomes the duty to protect property by protecting natural systems. Together, these aspects of Locke's thought support theoretical and practical limitations on the individual's use of natural systems. The rights of the individual are retained but are balanced both against the sum of individual goods and also against a higher, collective good. This collective good includes a broader need to support the underpinnings of social and economic institutions and (to some extent) the well-being of future generations. If these arguments hold, then the concept of growth need not require radical reconstruction, however much this might be desirable for other reasons.
The article first stakes out a position with respect to the need for limits on the use of the Earth's resources. It then explains the importance of a good argument in favor of limiting growth from within liberalism and why Locke was selected as the foundation upon which to build such an argument. Locke's views on private property, the pursuit of happiness and personal liberty are set out, and the difficulties these create with respect to an argument about limits are explored. The article then puts forward other aspects of Locke that can be used to build an argument in favor of limits and giving the state (government) a role in formulating and supporting limits on use. It next reconsiders Locke from an ecosystem perspective, arguing that changes in assumptions with respect to nature significantly change the outcome of Locke's analysis in a way that supports government action to protect the environment. This move entails recognizing that property rights can only be fully protected and the state can only carry out its injunction to protect private property (including but not limited to land) by protecting the productive power of ecosystems.
Are there ecological limits to growth?
The concept of "ecosystem" dominates current analyses of the environment. As defined in the Convention on Biological Diversity (Article 2), an ecosystem is "a dynamic complex of plant, animal and micro-organism communities and their non-living environment interacting as a functional unit." Inherent in the concept of the "system" are the ideas of structure, function and a notion of the dynamic equilibrium of the system. The ability of ecosystems to maintain or restore themselves when disturbed is known as their "resistance" (the ability to remain unchanged in the face of structure and function disturbance) or "resilience" (the ability to return to "normal" after such a disturbance) (Paterson, Defew and Jabour 2012: 26) . If ecosystem structure and function are disturbed to the point that the existing system cannot be maintained or restored, then the ecosystem will change. This is described variously as "non-linear changes", "state changes" or "regime shift" (Stockholm Resilience Center 2015a; NOAA 2006) . All of these terms refer to the long-term reorganization of the ecosystem, after some period of flux (Karunanithi, Cabezas, Frieden and Pawlowski 2008: 1) .
While humans are widely understood to be a part of the Earth's many ecosystems, it is also the case that current levels of human use of the Earth's ecosystems (conceptualized here as Ehrlich and Holdren's I=PAT formula 1 ) are widely understood to be putting increasing pressure on many of these. The Millennium Ecosystem Assessment (MEA) finds that "there is established but incomplete evidence that changes being made in ecosystems (including accelerating, abrupt, and potential irreversible changes) [. . .] have important consequences for human well-being" (MEA 2005: 1) . Such consequences include: "disease emergence, abrupt alterations in water quality, the creation of 'dead zones' in coastal waters, the collapse of fisheries, and shifts in regional climate" (MEA 2005: 1) . The Planetary Boundaries Group (PBG) based at the Stockholm Resilience Center has identified nine planetary "boundaries" or thresholds for the functioning of key Earth System processes, within which we expect that humanity can operate safely. Transgressing one or more planetary boundaries may be deleterious or even catastrophic due to the risk of crossing thresholds that will trigger non-linear, abrupt environmental change within continental-to planetary-scale systems (Rockström, Steffen, Noone, Persson, Chapin, Lamkbin . . . Foley 2009 ).
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The PBG estimates that humanity has already transgressed three of these boundaries: those relating to climate change, the rate of biodiversity loss and the global nitrogen cycle. Similarly, the latest report issued by the Intergovernmental Panel on Climate Change (IPCC) finds that "[h]uman influence on the climate system is clear" and that "[r]ecent climate changes have had widespread impacts on human and natural systems" (IPCC 2014: 2) . It concludes that it is "extremely likely" that anthropogenic greenhouse gas emissions "driven by economic and population growth" have been the dominant cause of the warming observed since the mid-20th century (IPCC 2014: 4) . In addition, the IPCC report concludes that changes in climate have already had widespread impact on natural and human systems; continued emissions of greenhouse gases will "increase the likelihood of severe, pervasive and irreversible impacts for people and ecosystems" (IPCC 2014: 6) .
A persistent and vocal group disputes the validity of the global warming models 3 or other warnings about the current fragility of ecosystems (Lomborg 2001; Shani and Arad 2014; Inhofe 2006; Clark and others 2006; Weisenthal 2009 ). Denying the idea of absolute limits is in part a question of ideational and possibly psychological disposition (Dryzek 2005) . 4 Others detect the operation of a "counter-social movement" backed by US conservative think tanks (Jacques 2009 The position taken here, however, is that the preponderance of evidence today suggests that there are limits on use of ecosystems if they are to be maintained in a state around which modern society has been built (see also NASA 2015). It is a broadly accepted international norm that, faced with a situation of scientific uncertainty and high risk with respect to consequences, the "precautionary principle" be followed.
5 This means that the burden of proof that an action will not cause harm shifts to those taking the action. Given the current state of knowledge about the Earth's ecosystems, we are compelled to act as if such limits do exist. Note too, that the principle of prevention is a "cardinal concept" of both human rights and environmental protection (Cullet 1995: 34) . We are accordingly obligated to find a way to deal with the need for limits on the use of the Earth.
The importance of a (liberal) argument for limits to growth
Four reasons point to the need for a good argument grounded in political liberalism, for the purpose of establishing limits on the use of the Earth's resources. First, many modern countries are liberal democracies. The ideal that rational argument matters remains a part of the legitimacy of such political systems, even if the hopes once invested in the belief that the best argument will eventually persuade have faded. A principle that establishes limits on human action may help move populations to accept new conceptualizations of vitality that do not depend on an ever greater use of the Earth's resources. Second, however flawed these democracies may be, public opinion still carries some significance within them; that is, we can hold out hope that changing attitudes may result in actual change. Third, if we wish to preserve the idea of human agency we must invest in arguments that will help individuals make morally defensible choices.
Fourth, the literature on social movements and the "framing" of their causes suggests that arguments that draw upon existing cultural elements are most successful (Williams 2004; Snow, Rochford, Worden and Bendor1986; Pellow 1999) . The dominance of liberal political philosophy in some key industrial countries of the modern world suggests that a liberal-based argument would be highly useful. In addition, liberalism is strongly linked both theoretically and historically with capitalism (although these are by no means identical), and capitalism has far greater influence than political liberalism: in both, a discussion of the role of the state and rights of the individual must be addressed in pursuit of good environmental policy. Successful arguments with respect to the one can have clear relevance to the other (more on this relationship below). Arguments from within liberalism and compatible with capitalism could be more successful in some key contexts than more radical arguments about the collective good or investing rights in non-humans such as animals, ecosystems or "nature".
Finally, this article speaks to the frequent claim that liberalism, including the Lockean variant, is particularly pernicious to the environment because it both encourages limitless growth and cultivates self-interest to the point that a collective good is neither recognized nor cultivated (Liebell 2011, p. 211; Wissenburg 2005, 180) . It accordingly joins the recent work that reassesses both liberalism and Locke with respect to their potential to support an environmentalist position (see for example Trachtenberg 2014; Haddad 2003; Breakey 2014; Wissenburg 2005) . 6 Looking at Locke John Locke (1632 -1704 is widely recognized as a core founding father of classical liberalism, and his work remains broadly influential today. While classical liberalism has evolved over the years into more modern versions, including what Heywood (2012) has quite rightly called "market fundamentalism" (neo-liberalism) and libertarianism, classical liberalism remains at the core of the liberal tradition. Liberalism, in turn, has been frequently charged with supporting an approach to politics and economics (i.e. capitalism, really) that is highly prejudicial to the environment (as discussed, for example, in Wissenburg 2005) .
The significance of the liberal tradition is reinforced by Locke's importance in the United States (Adler 2005; Hartz 1955; Wills 1999) , as a country struggling to find the right balance between rights of individuals (especially with respect to property) and the role of government with respect to environmental and other issues.
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While the extent to which Locke's writings directly influenced the US "founding fathers" is debated (see the extensive discussion in Simmons 1993: 101, fn 3 and Dunn 1969: 6-8, especially fn 3), Liebell (2011: 211) notes that modern US libertarians often use Locke's writings "to protect private property from environmental regulations and from government intervention through eminent domain"; Haddad (2003) points to the use of Locke, especially by rural US movements that seek to restrict the power of government with respect to environmental regulation (see also Meyer 2009) . Jacques (2009) shows the importance of US conservative think tanks in arguing against the reality of climate change; these are often champions of what they suppose to be a Lockean version of liberalism. Robert Nozick (1974) is often cited as a key theorist supporting a strong view of private property in this context (Varden 2012) , as are Milton Friedman, Leo Strauss and Richard Epstein (Vaughn 1980; Meyer 2009) .
It is particularly useful to find an argument within the Lockean canon because Locke predates Marx. Politically, any argument for collectivist-based, or groupbased rights tends to evoke comparisons with what is frequently seen as a discredited ideology. In Locke, this article contends, an argument is made in favor of a collective good that cannot be said to derive from Marxism and which preserves individual rights.
Locke's work also predates much modern work that builds a case for protection of the environment on the premise that animals, or the environment itself, have rights. Classical liberalism is not just individualist in its focus, it is focused on the human individual. That is to say, it is unapologetically anthropocentric. While for some its anthropocentric character automatically disqualifies liberalism (and accordingly, Locke) as an acceptable or even as a possible avenue towards a truly sustainable society, it is argued here that an approach embodying an anthropocentric character is most likely to be politically successful. In a liberal context, such an approach may be stronger (that is, more generally persuasive) than an argument that builds on a repudiation of or an uncomfortable extension of liberal cornerstones. 8 
Locke and possessive individualism
The individual's right to private property is understood to be a cornerstone of the liberal tradition (Heywood 2012; Wissenburg 2005) , and Locke's views on private property are often singled out as particularly important (Haddad 2003; Ince 2011: 29; Liebell 2011: 211; Trachtenberg 2014: 99) . One reading of Locke privileges the rights of the individual with respect to property over the right of the state (government) to "interfere" with the individual's use of his or her property; this view unites left-wing critics of Locke such as C. B. Macpherson with libertarian supporters of expansive rights for individuals against the state or any notion of a collective good that transcends the sum of individual goods. This reading of Locke was most famously put forward by C. B. Macpherson (1962 Macpherson ( , 1973 as "possessive individualism". There is much in Locke that supports this interpretation. However, much contemporary scholarship disputes this reading of Locke (see for example Varden 2012; Breakly 2014; Trachtenberg 2014; Sigmund 2005; Simmons 1993 Waldron 2002 . The "possessive individualist" position is laid out here but reconsidered in the next section.
Two aspects of property need to be considered in this context. First, does Locke place any limits on an individual's possession of property and, by extension, consumption of the products of nature? Second, does Locke place any limits on what individuals may do with the property they possess? Because the concept of property as discussed by Locke is intimately linked to the land that is the ultimate source of wealth, it provides a clear avenue towards the discussion of the protection of nature and natural systems themselves.
Summarizing these views is complicated, because Locke's view of the state of nature is a mixture of abstract construct and assumptions about nature and the world around him. He draws from the Bible, ancient history and his understanding of what was to be found in "America", in addition to his understanding of his contemporary English (and historical) society (Miller 1980; Hindess 2007; Waldron 1979; Dunn 1969; Simmons 1993 ). In addition, Locke's views are ambiguous, spread over several works, and they developed over time. They are complex enough to yield plausible (at least to some) readings of Locke as the extreme individualist (Nozick 1974) and Locke as the extreme collectivist (Kendall 1965) . Simmons (1993: 13-31) argues convincingly that there is no single "state of nature" in Locke (the original position is just one of several possible situations in which an individual could exist in a state of nature with respect to others). The following account of Locke's position is a fairly standard one, although each point presented could be debatedand frequently has been.
Locke's arguments about property pull in different directions. Locke clearly introduces the idea of limits to any single individual's possession of the Earth as his first position. First, he argues that humans in a state of nature (before the establishment of political society) were free to take as much from the Earth as they wanted because there were so few people; after they took what they wanted, there was still plenty for others to take as much as they wanted. Adam's unlimited sating of his appetites caused no harm to others (2 nd T, Ch. V, § 33)
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. But the individual was never unconditionally free to take unlimited amounts: there should be "enough and as good" left to others (2 nd T, Ch V, §33; Liebell 2011). 10 Given that Locke views all individuals as being of equal moral worth in the state of nature, this line of argument suggests that once the remainder was no longer "enough and as good", there would be limits on what Adam (or anybody else) could take.
Second, Locke holds that a person may only take as much as he can actually use (2 nd T, Ch. V, §31), or as he puts it, "[a]s much as anyone can make use of to any advantage of life before it spoils [. . .] Whatever is beyond this is more than his share, and belongs to others." Individuals have no right to pile up resources that will spoil before they are used, and there is little point in doing so, either.
Third, Locke's notion of how property is created places potential limits on what an individual may possess. Starting from the proposition that one indisputably owns one's own body and thus one's own labor, he argues that by transforming products of nature that were originally held in common, an individual comes to own them (2 nd T, Ch. V, §27). Ownership derives from the creation of something by "mixing labor with it". Given that an individual can only do so much in a single lifetime, this also implies limits.
However, Locke then introduces elements that seem to remove limits from what any individual has the right to possess, and by extension, what individuals can collectively use with respect to the Earth.
First, he writes that there is a difference in the productive capacity of unimproved nature compared to improved nature. Farmed land, he observes, produces more abundance than does a wild, unfarmed tract -by a factor of 10, 100, 1000 or more -as technology, skill and commerce allow and make realizable (2 nd T, Ch. V, §37, 40, 43, 48; Reno 2009: 656) . Locke stresses the importance of worked land to the point that he writes that "land that is left wholly to nature, that hath no improvement of pasturage, tillage, or planting, is called, as indeed it is, waste; and we shall find the benefit of it amount to little more than nothing" (2 nd T, Ch. V, §42). The increase in the productive power of the Earth means that the absolute limits imposed by the Earth -here represented by the amount of land available -are transcended. While the amount of land might be limited (although Locke thought at the time that there was still plenty of this to go around, in America if not in England -as in 2 nd T., Ch. V, § 45), the amount of life-sustaining abundance is not (Miller 1980) . Owning a great deal of land (or other natural resource) then does not necessarily harm others, even should there be actually little "as good as" (and certainly not "enough") left for them, for they can share in the abundance produced by the land without owning it directly. Ince (2011) goes so far as to argue that for Locke, subjugation of the land and the generation and accumulation of value is both highly moral and necessary for human progress.
In addition, land is highly productive when farmed by those who know what they are doing, a skill not equally distributed amongst the population ("God gave it [the world] to the industrious and rational" 2 nd T, Ch. V, §34). A thriving farm also requires labor, which will allow those without land, and perhaps a different skill set, to partake in the riches that cultivated land produces. Those with less or no land are still better off than they would be in the state of nature, even if they do not share absolutely equally in land or even in the abundance it produces.
Second, Locke introduces money. Because money does not spoil, there is no absolute limit on how much of it one might possess (2 nd T, Ch. 5, § 46). This to some extent liberates wealth from land, removing it from any discussion on limits. Note that for Locke, the invention of money predates the invention of political community, as does ownership. The political community-and government-is instituted to protect property (defined by Locke as life, liberty and estate [2 nd T. Ch. VII § 87]).
Third, Miller (1980) points out that Locke's labor theory of ownership apparently operates indirectly. That is, to establish ownership it is not necessary for individuals to mix their own labor with nature. Ownership can be established via the labor of servants that the estate owner hires. Servants, owning their own labor, in essence sell that labor to the owner who then owns the fruits of the servants' labor. This again works to remove limitations on the amount of wealth that an owner of an estate might accumulate.
If we agree that land ownership (and the inequality that this implies) is acceptable in Locke's account, to what degree is ownership inviolable? To what degree, if at all, must the individual give precedence to some version of the common good with which he may potentially not agree? There is indisputably a tension in Locke between the right of the individual with respect to private property and the moral requirement to act within the law of nature. The trick has always been to understand what Locke thinks the balance between these two positions is. In Macpherson's possessive individualist version of Locke, the balance shifts in favor of the right of the individual via the construction of a strong (or full) version of private property ownership (Otsuka 1998: 66) 11 :
(1) Man, the individual, is seen as absolute natural proprietor of his own capacities, owing nothing to society for them. Man's essence is freedom to use his capacities in search of satisfactions. This freedom is limited properly only by some principle of utility or utilitarian natural law which forbids harming others. Freedom therefore is restricted to and comes to be identified with, dominion over things, not domination over men. The clearest form of domination over things is the relation of ownership or possession. Freedom is therefore possession. Everyone is free, for everyone possesses at least his own capacities. (2) Society is seen, not (as it had been) as a system of relations of dominions and subordination between men and classes held together by reciprocal rights and duties, but as a lot of free equal individuals related to each other through their possessions, that is, related as owners of their own capacities and of what they have produced and accumulated by the use of their capacities. The relation of exchange (the market relation) is seen as the fundamental relation of society. Finally (3) political society is seen as a rational device for the protection of property, including capacities; even life and liberty are considered as possessions, rather than as a social right with correlative duties (Macpherson 1973 cited by Miller 1980 . As Macpherson interprets Locke, then, property is strongly associated with the freedom of the individual, particularly since life and liberty are two of the three components of property (along with estate) [2nd T. Ch. VII § 87]). "Possessions" are as important as life and liberty, and become the means by which life and liberty are made actual. Locke's statements in the Second Treatise about the centrality of property and the right of the individual to dispose of it as he sees fit, seem to support MacPherson's reading, as Locke defines freedom as "…a liberty to dispose, and order as he lists, his person, actions, possessions, and his whole property, within the allowance of those laws under which he lists, and therein not to be subject to the arbitrary will of another, but freely follows his own" (2 nd T., Ch. VI, §57). While MacPherson recognizes that Locke does have a notion about the limits imposed by natural law (and the cited passage from Locke also argues that acting within the bounds of (natural) law is required for the achievement of true freedom), MacPherson writes that "Locke's astonishing achievement was to base the property right on natural right and natural law, and then to remove all the natural law limits from the property right " (1962: 199) . In this interpretation, then, Locke's understanding of property involves the almost unlimited right of the individual to acquire as much property as he likes and to do with this property what he likes.
Together, these principles impose very few limitations on how humans use nature, either collectively or individually. In addition, the purpose of government is to enforce property rights. This argument lies at the crux of the analyses of those who hold that Locke's view of private property is pernicious with respect to protecting the environment. From our perspective, two additional points that Locke purveys in the Second Treatise of Government and elsewhere compound this problem. First, as Schneewind (1994) summarizes Locke's view, "our main business is to live well and prepare ourselves for the afterlife". In general, scholars today take Locke's personal faith to be a far more important component of his work than previously acknowledged (Sigmund 2005; Ince 2011 ). But much in Locke revolves around living well 12 and very little concerns self-abnegation, e.g. in connection with "prepar[ation] for the afterlife". On the contrary, Locke uses a proto-utilitarian approach to measure the appropriateness of actions: the amount of pleasure and avoidance of pain those actions produce in the individual (Schneewind 1994; Locke [1689] ).
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Related to this, Reno (2009) argues convincingly that Locke understands humans to be driven first and foremost by a fundamental sense of "uneasiness of the mind for the lack of some absent good," which is in turn the product of "all bodily pain of whatever kind, and all disquiet of the mind" (ECHU §31). While people can want many types of goods, clearly material goods are included here. Human uneasiness is essentially insatiable and tends to crowd out human concern for some more abstract form of "good" (ECHU § 41). Rather than establish any limits to these via a moral code, Locke accepts that promoting individual happiness so configured constitutes the aim of government. Government at best channels human desires; it does not diminish or constrain them. Because human desires cannot be sated, they imply continued growth, and accommodating this becomes the end of political society and of government. It is in fact the multiplication of need beyond the basic level that is the engine of commerce, which in turn provides the impetus to unleash the productive power of land -making life far more agreeable than it would be in a primitive state.
Limiting Locke
Macpherson's possessive individualism reading of Locke is one persuasive interpretation of his complex body of writings, but it is hardly an uncontested one (Simmons 1993: 88-90; Waldron 2002: 170-1) . Breakly (2014: 63) pronounces it "wrong, root and branch", arguing that it is simply an incorrect reading. Varden (2012) argues that the possessive individualist interpretation of Locke violates Locke's fundamental assumption that individuals are inherently equal, and in so doing destroys the foundation for Locke's position that individuals have the rightful authority to defend their possessions against all comers. Indeed, there seems to be fundamental tension in Locke, and perhaps in liberalism as a whole, between the ideals of equality and of private property (Wissenburg 2005: 182) . Even so, a reading of Locke does not turn up support for a redistribution of property held in civil society in order to achieve absolute equality, and the text does apparently recognize and accept social divisions by which some hold land and others work on it. As Locke states in Chapter V, On Property:
[…] it is plain, that men have agreed to a disproportionate and unequal possession of the earth, they have, by a tacit and voluntary consent, found out, a way how man may fairly possess more land than he himself can use the product of, by receiving in exchange for the overplus of gold and silver, which may be hoarded up without injury to anyone; these metals not spoiling or decaying in the hands of the possessor ( § 50; see also § 45).
Assigning to the state the role of protecting private property becomes in this context an acceptance of inequality; the endless redistribution of land to meet requirements for equality would not be feasible and would discourage the individual from investing labor in the land. In addition, continual redistribution of land would also be disruptive enough that the productivity of the land would be diminished.
However, the reading of Locke that finds support for such social divisions must also accept that the property owner retains an obligation to preserve mankind as well as him-or herself, a frequent injunction throughout the Second Treatise (Goldwin 1976 ). This suggests that wages due to laborers should be figured with this in mind. In this way, the strong obligation in Locke to consider the welfare of others can apparently be discharged, although Locke does not explicitly make this argument. At the same time, it is clear that acceptance of ownership inequality must also be linked to the continued production of a healthy surplus that can then be available for sharing. The importance Locke gives to the increased abundance produced by improved land -the developed society of England, so vastly different from that of the American Indian, provides the justification for enclosing landmakes preservation of the productive capacity of the land an unrecognized but fundamental condition for the right of anyone to enclose land. Trachtenberg (2014: 107) argues that Locke allows for enclosure and use of land but stops short of giving people absolute ownership of the land: the individual's right is better described as usufructuary. Although it can be argued as to whether Locke unambiguously supports this characterization, 14 Trachtenberg does nicely capture the fundamental need to maintain land in a condition to remain highly productive. To put this into language explained further on in this essay, the ability of the land to continue to deliver essential goods and services is an underlying assumption in Locke's view.
There are additional explicit and some implicit ideas within Locke about the existence of a collective good beyond the individual, but these must be stretched a bit to do the required work.
First, there are hints that Locke believes in a society that exists beyond the individual and which is not just a sum of the activity of atomistic individuals. Locke presupposes the existence of many social conventions before the institution of a political society, for example money. Money, made of matter that is of little direct use to most people, only has the value that is commonly assigned to it (2 nd T., Ch. V, §. 50). A commonly agreed upon value for money suggests the existence of a broad consensus, a concept that is difficult to reconcile with the notion of "society" as composed of a collection of asocial individuals, even if Locke argues that agreement on the value of money happens tacitly (that is, without an explicit compact). Locke also assumes the existence of language. An overtly constructivist sort of reasoning, in which the social dominates the individual, is conspicuously absent in Locke, 15 and yet, money and language are generated in some fashion before the establishment of a political society.
Locke notes elsewhere in the Second Treatise that humans are essentially social animals, quoting the "judicious Hooker" when he writes that "we are naturally induced to seek communion and fellowship with others; this was the cause of men's uniting themselves at first in politic societies" (2 nd T., Ch. II, § 15). Liebell (2011: 221) argues that Locke's humans "possess an interest in the rest of mankind" as a part of their basic makeup. In the absence of government, they first look after themselves but then look to "the preservation of Mankind" (Locke 2 nd T, Ch. 1 § 6). However, this is somewhat balanced out by the argument that looking to the good of others is a form of self-preservation (2 nd T, Ch. 1, §6) and that people associate for a more pragmatic reason: "to furnish ourselves with competent store of things", that is, in order to live the kind of good life to which he assumes we all aspire (2 nd T., Ch. II, § 25). In section 101, Locke notes that "the inconveniences of that condition [the state of nature], and the love and want of society, … brought any number of them together." 16 The want of society and the desire for "convenience" are usually coupled -which is to say that it is as much the desire to create a particular lifestyle that drives men together as it is need of interaction with other humans. As Reno (2009) points out, living in a society with the trade required to stimulate the production of the many goods that humans want makes people dependent upon each other. Again, while there are useful strands of thought here, they are fragile things, particularly since Locke seems to merge the idea of forming a "community" and a "society" with that of creating a "body politic," which presumably means the existence of a government (see for example 2 nd T., Ch. II, §. 14; and Simmons' discussion of Locke's terminology at 1993: 4-5). This confuses the issue of the autonomy of the individual in a state of nature.
However, Locke explicitly describes three kinds of social relations that can serve as a source from which a collective good beyond the direct benefits to individuals might be derived. First, in both the First and Second Treatise on Government, Locke makes much of the equality of men in their origins. They are equal in their rights from God and in their essential natures (Ch. II, § 4). On the one hand, this can be read as supporting individual autonomy, since no individual is subject to another individual. On the other hand, Locke, again drawing upon Hooker with approval, argues that this very equality is "the foundation of that obligation to mutual love amongst men, on which he builds the duties they owe one another, and from whence he derives the great maxims of justice and charity" (2 nd T, Ch. II, §5). Beyond relationships that stem from the need to protect property rights, Locke does explicitly note the existence of other genuinely human relationships, such as secondly, between husband and wife and thirdly, between parents and children. In this case, the bond between parents and children is of greatest interest, because it carries with it some obligation by the owner of property to care for others and to safeguard what they are to inherit. Locke notes in 1 st T., §88:
Men are not proprietors of what they have, merely for themselves; their children have a title to part of it, and have their kind of right joined with their parents in the possession, which comes to be wholly theirs, when death, having put an end to their parents use of it, hath taken them from their possessions; and this we call inheritance: men being by a like obligation bound to preserve what they have begotten as to preserve themselves, their issue come to have a right in the goods they are possessed of.
Concern for one's offspring is, according to Locke, an inherent characteristic of humankind (2 nd T., Ch. VI, § 60). This concern for the future lays the foundation for the obligation of current generations towards future generations. This is still a limited notion of intergenerational justice, however, because it applies primarily within families. However, it does suggest that the impact of individual action on potential future generations is relevant to Locke's deliberations and could be brought to apply to other aspects of this thought. It supports the idea that one generation should care for the land and its productive power, which it in essence holds in trust for successive generations.
In a related argument, Trachtenberg (2014: 106-107) argues that Locke does not establish the moral priority of any early generation: all generations are on an equal moral footing. Even if the proviso to leave "enough and as good as" does not necessarily mean that land must be divided equally among all comers -a proposition that is conceptually as well as practically difficult (Varden 2012 ) -there is no way around the idea that nature itself should be left to future generations in a state that is "enough and as good as" the state in which the previous generation found it.
Trachtenberg's position is strengthened by the notion of common ownership of the Earth to be found in Locke. Locke notes that "it is very clear that God […] has given the earth to the children of men; given it to mankind in common" (2 nd T., Ch. V, §. 25). This, plus the many statements to the effect that man is equal in the state of nature, seems to be a powerful argument in favor of a common interest in preserving the Earth. However, Locke also argues that even so, individuals can make "several parts" of this into their own property, even "without any express compact of all the commoners" (2 nd T., Ch. V, §. 26). Locke thus does recognize some sort of common good, but as noted above, also writes strongly in support of the legitimacy of some individuals appropriating a part of the land and establishing exclusive use over it as society develops. This is in fact a precondition for societal development.
Before moving on from the notion of ownership, it is worth pausing to consider again how individuals establish private ownership over that which God gave to man in common: by mixing labor with land or another natural resource, either one's own or an agent's. This does imply, however, that an individual cannot own that with which he cannot mix his labor. One might mix one's labor with land, but it is harder to see that the ocean or atmosphere, for example, could be owned in this sense. Individuals might own the fish they remove from the seas but not the fish in the seas that remain at large. Much of the world, then, remains held in common by humankind, with each human thereby accorded equality with respect to it.
The idea that God has created the world, and we -and all creation -thereby belong to Him takes us some way down the road to where we want to go. Locke is ambiguous here. On the one hand, as noted, Locke supports the idea of private property and that land and the so-called "inferior creatures" are to be at the disposal of humankind. But he does note limits on what humans may do to themselves and to others, and these could be extended to their property and life-giving sustenance:
[T]hough man in that state [of nature] have an uncontrollable liberty to dispose of his person or possessions, yet he has not liberty to destroy himself, or so much as any creature in his possession, but where some nobler use than its bare preservation calls for it (2nd T., Ch. II § 6). faculties, sharing all in one community of nature, there cannot be supposed any such subordination among us, that may authorize us to destroy one another, as if we were made for one another's uses, as the inferior ranks of creatures are for ours. Every one, as he is bound to preserve himself, and not to quit his station willfully, so by the like reason, when his own preservation comes not in competition, ought he as much as he can, to preserve the rest of mankind and may not, unless it be to do justice on an offender, take away, or impair the life or what tends to the preservation of the life, the liberty; health, limb or goods of another (2 nd T., Ch. II § 6, italics ours).
Here there is a solid foundation upon which to build. Instead of questioning Locke's argument in favor of the right of the individual to convert the land held in common to private property -which, despite the logical contradictions in Locke's argument that appropriating property leads to, it is difficult to do -the importance of private property can be embraced as the foundation for environmental regulation. First, the abundance produced by improved land is the foundation for much that is valued in society, and is a key justification for accepting private ownership of land itself. Protection of its productive capacity (from an ecosystem perspective) is thereby fundamental for preserving the value of a given individual's land. Second, the core value of property and the injunction that we may not harm others or their property become reasons for safeguarding the environment in general.
A Role for Government
Locke stresses throughout the Second Treatise that the function of government is to secure property, understood in both the narrow sense of possessions and in the larger sense of life, liberty and estate. Section 134 in Chapter XI of the Second Treatise is a typical example of how he expresses this: "The great end of men's entering into society, being the enjoyment of their properties in peace and safety". In the state of nature, all are equal and all accordingly have the right to punish violations of property. But the lack of disinterested judges lends an arbitrary nature to the punishment of wrongdoing. In addition, not all have the strength to enforce their own rulings, however judicious or arbitrary.
To avoid these inconveniences, which disorder men's properties in the state of nature, men unite into societies, that they may have the united strength of the whole society to secure and defend their properties, and may have standing rules to bound it, by which everyone may know what is his. To this end it is that men give up all their natural power to the society which they enter into, and the community put the legislative power into such hands as they think fit, with this trust, that they shall be governed by declared laws, or else their peace, quiet, and property will still be at the same uncertainty, as it was in the state of nature (2 nd T., Ch. XI, § 136).
Locke here establishes two things. First, he argues that the protection of property in both the narrow and broad senses of the term is the purpose of government, despite writing as if violations of property were mostly a question of someone taking what belongs to others. Second, he establishes that individuals might not always be aware of their own best interest. To the problem that individuals are not "disinterested judges" in questions relating to their own interests can be added the power of "uneasiness" that drives individual action and the individual's corresponding difficulty with pursuing an abstract good, as noted above. Sometimes, others must step in -hence the creation of a government.
As Locke moves on to establish the legitimacy of the imposition of a tax by a government, he recognizes that while property cannot be taken without consent, consent need not mean that every individual must give explicit approval on every occasion; a decision arrived at democratically will do. In deciding taxes, for example, Locke notes that a person should pay his share out of his estate, "but it still must be with his own consent, i.e., the consent of the majority giving it either by themselves, or their representatives chosen by them" (2 nd T, Ch. XI. § 140). Elsewhere (2 nd T., Ch. VI, § 73), Locke explicitly notes that there is always "annexed to the enjoyment of land, a submission to the government of the country, of which that land is a part." This line of reasoning supports the argument that government might act without the explicit consent of a landowner to impose some limitations on the use of land, if in so doing the government action protects the private property of others, e.g. from the harm done by another landowner.
A final point is that Locke recognizes the "strong desire for self-preservation" as a fundamental characteristic of man (i.e. as a characteristic God has "planted in him") (1 st T., §86). This is not something that is given up, whether in the state of nature or in political society. If the self-preservation of some is threatened by the actions of others, even if those actions take place on private property, those threatened retain the right to act. In a political society, individuals delegate that job to the government.
Changing Locke's Assumptions: Reconsidering nature
Locke builds his logical foundation on a few basic assumptions about nature. Changing the assumptions that Locke makes about land and nature results in a different ideational structure.
Locke makes two key explicit assumptions and several implicit assumptions that are worth reconsidering. First, he assumes that land left unimproved is wasteland or land available for ownership and cultivation. Second, Locke insists that improved land is much more productive than unimproved land. These things he says explicitly. On the other hand, Locke implies that the increased abundance of developed land is invariably the rule. He assigns considerable weight to this increased abundance: it provides a justification for the unequal ownership of land and supports a way of life far beyond the subsistence level that would have been the case without harnessing the productive power of the land (Reno 2009 ).
Locke treats land, its products, and to a lesser degree, the "inferior creatures" as "provisions" yielded up by an ecosystem's "provisioning services," as defined in the Millennium Ecosystem Assessment (MEA) Synthesis report (2005) . The concept of Ecological Goods and Services (EG&S), however, establishes a more comprehensive understanding of the usefulness of natural systems and their elements to humankind. As defined by the MEA (2005: v) , EG & S are the many "benefits people obtain from ecosystems". These extend beyond "provisioning services" to "supporting services", or those natural processes such as nutrient cycling, soil formation and primary biological production, that are essential to produce those products in nature that we know. The MEA also identifies "regulating services" such as climate, flood and disease regulation and water purification, and "cultural services" such as the meaning nature provides to life through aesthetic, spiritual, educational and recreational experiences.
The MEA approach fits nicely with Locke because it too is highly anthropocentric: it is concerned with human well-being, and incorporates the "freedom of choice and action, including the opportunity to achieve what an individual values doing and being" (MEA 2005) as an essential component of wellbeing. But the MEA goes beyond Locke's understanding of the natural basis that underlies human-well-being. First, uncultivated land may not be "waste" at all but essential to regulating and supporting ecosystem services; and it may not be the case that all land under cultivation -or used for a parking lot or a building -should be so used. In other words, land and creatures are not simply products of nature, they must be understood and their use evaluated with respect to their role in natural systems. This means that damaging land (or other components of nature) might do more than simply directly deprive an individual (or his offspring) of the fruits of his land; it might cause wider damage that strikes at the ability of nature to generate material abundance more generally. Even if we grant to the individual the right to destroy her or his own property (noting the limitation with respect to preserving the inheritance of children), there can be no right to destroy the property of otherseither directly or indirectly -through the destruction of supporting and regulating services that are essential for the healthy property of others. Doing the latter would destroy the necessary abundance and mean a violation of the essential condition for the enclosure of land: that what remains be "enough and as good as" for posterity. In addition, a collective interest exists in preserving the natural systems that provide the precondition for an abundance that allows the construction of something more than a primitive society (as well as the continued existence of humans and other creatures).
In connection with this, note that the concept of ecosystem also carries with it the idea of something large and complicated, the boundaries of which usually do not correspond with individual property or even national boundaries. When this is the case, one can readily see how an entire ecosystem might be undermined by an action within one part of it that happens to be enclosed as private property. Locke does not presume that individuals have any right to commit such actions. Attempting to remedy this problem of harming the property of others or land still held in common by staking a claim to the entire ecosystem would have to fail, because such a level of control could not leave "enough and as good" for others.
To step outside of Locke, the concept of the ecosystem in itself implies that infinite growth with respect to the use of only one or a few aspects of it is not compatible with the continued function of that system in its original state. The concept of growth in this context can easily connote a lack of balance, representing danger rather than vitality. This puts real limits on what humans may do if we are to achieve Locke's fundamental assumption of the continued productivity of ecosystems (Trachtenberg makes a similar point. See 2014: 107) .
Unlimited use and growth -and any other behavior that endangers fundamental ecosystem services -then imperil the well-being of others in ways that Locke might well understand and accept. For Locke, men do not give up the right to self-defense in nature or in political society. And Locke goes far in giving man the right not just to subsistence but also to a degree of comfort. If one is actively destroying the basis upon which others' existence and well-being -and even comfort -rest, this would give the injured party some right to take action against the individual causing the damage. Note that all use of land and all consumption have some impact on an ecosystem: this impact may be positive or negative, significant or trivial. The harm principle comes into play most clearly when the resilience of the ecosystem is at risk, but less egregious threats to the ecosystem may still have real impact on the EG&S available to others. This takes us back to Locke's fundamental understanding of the function of government. Men cannot be judges in their own interest. They are unlikely to perform this task well, given the even more complex calculations of harm that an ecosystem approach requires. Government, then, is instituted for precisely this reason: to discern the nature of harm being done, to settle upon guilt or innocence and to establish the remedy (Coase 1960; see also Haddad 2003) . Locke tends to think here in terms of penalties against the guilty party. However, it is not difficult to derive from his work the right of a legislature to identify harmful societal practices or measures by which potential harm is to be prevented. As is the case in establishing the right of legislatures to tax, the majority or its representatives can establish this and make positive law.
Returning to the points made about taxation, a foundation exists here for the idea that the government (especially the legislature) may establish which actions cause harm to others and how these actions may be dealt with. It is not necessary that every individual within a political society agree with every action of the legislature. The majority may take action with the goal of protecting the property rights of all, which is the reason for creating government in the first place. Locke provides a foundation to support the position that when a majority accepts that particular actions of individuals or an aggregation of individuals are causing harm to the basis of human life and comfort, those individuals should accept this judgment and the right of the legislature to limit their action. Instead of impinging upon individual rights and depriving the individual of income that a destructive act might generate over the short term, such an action by the majority to would constitute a binding interpretation as to what the harm principle -already accepted as a guiding principle of natural law -means in specific situations. The failure of government to perform this role can lead to precisely the situation that characterizes the state of nature, according to Locke: individuals taking action according to their own judgment and initiative.
Conclusion
Embedded in the writings of Locke are key values, concepts and assumptions that can be used to construct a compelling argument for limitations to human action and for the reinterpretation of the value accorded to "growth" in today's economic and political contexts, from the perspective of the damage these can have on natural systems. These values, concepts and assumptions become most powerful, however, when placed within an updated understanding of the structure and functioning of natural systems.
At first reading, Locke emphasizes the happiness of the individual and the protection of property (which is the precondition for this happiness) as the ends of political society and government. Humans' "unease" and desire to obtain more goods are insatiable, and the ability of the individual to pursue happiness through the pursuit and consumption of goods is synonymous with liberty. The lack of an objectively defined notion of good or an explicit recognition of a collective good beyond the sum of the happiness of individuals seems to leave little room for placing limits on the pursuit of ever greater consumption and use of the Earth's resources by the individual.
But embedded in Locke are the seeds of both limits on individual behavior and a limited recognition of a collective good, that is, a good that transcends a utilitarian calculation of the common good. Humans are social beings with the obligation to care for each other; parents have an inherent concern for their children and an obligation to preserve property for their offspring's use. Locke's embrace of the essential equality of all people is foundational, even as he finds a way to accept inequality in political society.
The clearest foundations in Locke for protecting the environment lie in his ideas that the Earth is given to humankind in common, in his version of the harm principle and even in his notion of private property. While there is much to suggest that a "possessive individualist" Locke gives the individual almost unlimited rights to dispose of his property as he pleases, it is clear that individuals do not have the right to damage the private property of others or the nature that is held in common. An ecosystem perspective helps us to see that much human behavior may potentially do just that. For that reason, the requirement to respect private property becomes a major reason to lessen stress on ecosystems. Not only are government and political society instituted to protect private property, but individuals never give up their right to self-defense, including defense of property on which their wellbeing depends.
There remains the problem of calculating the harm done to the property of others or to unclaimed land by individuals pursuing their private ends on their own land. What happens on one patch of land within an ecosystem can affect the whole ecosystem; it may either enhance or diminish the productive power of others' land or of the ecosystem in general. Such effects may be significant or trivial. This can open the door to endless arguments about what harm may have been done, and what the remedy should be. Dealing with issues such as these is precisely the role Locke envisions for government. In addition, government may move to carry out its responsibility even when not every individual in society is in agreement with proposed measures. By the same reasoning, protection of natural systems becomes a core value of liberalism, because this is required for the protection of private property, material abundance and accordingly, the promotion of human happiness.
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